High levels of urokinase-type plasminogen activator and its inhibitor PAI-1 in cytosolic extracts of breast carcinomas are associated with poor prognosis.
The urokinase pathway of plasminogen activation is supposed to be involved in proteolytic degradation of the extracellular matrix during cancer invasion. The prognostic value of urokinase-type plasminogen activator (uPA) and type 1 plasminogen activator inhibitor (PAI-1) levels in cytosolic extracts of ductal breast carcinomas was studied, retrospectively, in 118 premenopausal and 72 postmenopausal high-risk patients entered into the protocol of Danish Breast Cancer Cooperative Group trials for adjuvant treatment of breast cancer. The median observation time was 8.5 years. uPA and PAI-1 levels were determined by sandwich enzyme-linked immunosorbent assays. There is a strong correlation between these levels (P < 0.001; r = 0.57). Univariate analysis showed that a high uPA level is significantly associated with short overall survival in both premenopausal (P < 0.001) and postmenopausal (P = 0.03) patients, while a high PAI-1 content significantly predicts shorter overall survival in premenopausal (P = 0.005) and postmenopausal (P < 0.001) patients and shorter relapse-free survival in postmenopausal patients (P < 0.001). When the levels of uPA and PAI-1 are related to those of other prognostic parameters, both high uPA and high PAI-1 levels are associated with grade of anaplasia in premenopausal patients and with number of tumor-positive lymph nodes in postmenopausal patients. A high PAI-1 level is associated with low estrogen and progesterone receptor levels in both pre- and postmenopausal patients. The prognostic value of uPA and PAI-1 levels was compared with that of established prognostic parameters by multivariate analysis. In premenopausal patients, high uPA is an independent prognostic parameter for shorter overall survival, the relative risk being 2.0 (95% confidence interval, 1.1-3.7). In postmenopausal patients, a high PAI-1 level is a strong and independent factor in predicting shorter overall survival with a relative risk of 2.9 (95% confidence interval, 1.5-5.8). In this group of patients a high PAI-1 level is also an independent predictor of shorter relapse-free survival (relative risk, 2.1; 95% confidence interval, 1.1-3.9). These data together with previous reports indicate that uPA and PAI-1 are potentially important prognostic factors in breast cancer. This is in good agreement with the supposed function of uPA in cancer invasion. It is proposed that PAI-1 plays a role in protecting the tumor against degrading itself. Alternatively, the PAI-1 level may be a biochemical marker of tumor angiogenesis.